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(57)Abstract: 

PURPOSE: To obtain patterned and corrugated sheet structured 
packing which functions well under all distillation operation conditions 
including the operation at a low flow rate. 

CONSTITUTION: The ratio of the difference in sheet thickness 
appeared by patterning at an intermediate point of the corner to the 
difference in sheet thickness appearing by pattering at a corner part is 
set to be >0.6 which is higher than the conventional level and the ratio 
of the corrugation height to two times the radius of curvature at the 
corner part is set to be <0.75. The corrugation is particularly oriented 
within a column such as a high pressure column 2 t a low pressure 
column 4 and an argon column 14 of an air separation plant as a 
certain angle to the axial line of the column. Particularly, at the time of 
operation at a low flow rate, the fission and re-distribution from the 
corner part of a waveform tending to accumulate at the corner part 
and to preferentially flow along the corner part is brought about. The 
re-distributed liq. is made to fluidize on the flat surface of the packing 
and the contact effective boundary increases, thereby causing the 
decrease at HETP. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



12.08.1994 
09.09.1997 



Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



01/12/20 18:42 



U9)B*H4#*rt- (j p> (i2) & ffl fr" 2t Wi <» ai)**w«fiiM** 

*fBi¥5- 184919 

(43) &§J§ B 5 ¥(1993) 7/127B 

(5i)inta. s mm^j /rwwaitf *j f i mm^swi 

B 0 1 J 19/32 7310 -4G 

FZ5J 3/04 Z 8925-4D 



(22)WSIR 

(32) «jtn 

(33) «5t«i^M 



$¥^4-158949 

Tjffi 4 ¥(1992) 5/7270 

7 0 5 9 1 1 

1991-*F-5fl28n 
*M (US) 



(71)tfcil$lA 390035666 

H > 

UNION CARBIDE INDUS 
TRIAL GASES TRCIINOT. 
OGY CORPORATION 
f /■ >) * -^5^006817-0001 n * r * * * 
hfflyv/oj- ^ K « 'J v &'* 'f 

- ♦ a- K39 



(54) [%>S9Q>4sni] *JS4nfc^*ii*«ttt*+*lflWldff3lS»B«9 



(57) [£»] 

m&tt ltl= «fc »J 3tW L- v- $ OMttSSBW^Paltf? 
^?<7>««ft It IC «fc U am L- v - h m <* (OSWifc* £ 
ft£*J:»;*tv 0. 6 «S;L5fccD£: U SgBf&*¥S 
(75 2 <* (Ditmt? 0 . 7 5 ifciiST- * 5 «t 9 IC f 

>«1 4(0.fc7#iSrtKj&ff**S8l&K2*L-T;&£S« 

LT^gBCy&oT«5feeDlc3iJtT.5ig|a](0&*>^ 

SHt^as^s if mm r 5 * e> h e t p ic * it 5 -^'> $ t> 
fee-To 




(2) 5- 1 8 4 9 1 9 



It* » v - r- *• BE 5 tiflMb&Ntt T$9t, Su IS 
SBBT* WtHitt It IC J: U 31 ffl L fc v - r- <7>Ji $ OilfcfS 
SBP..1 T'Wtl^W I* C= J: U 3RHJ U -> - MP * (75^<7?it^ 
A*0. 6 SMi^ LT8fj!5SSB?tf>SSBffi^&OT2f£ 
fcr&^iti * Wit^*' 0. 7 5 *jST'* 5 £ t * 

[»** 2 ] mEa«T0>**tt itic «fc tmw u v 

- h <nm i oman mm v<ommn w c «t »ma u fc *> 

- hm^coMwit^^'o. 7 $^^5m*jsi co*s*a-ffc 

[is** 3 ] mzntt-enmmtt itic «t »mtu u *> 

- h om a <7)»fts am v (Dmmn it ic ct u itu u fc -> 

- hi?;*<7)M<7)J±*A < '0. 8 £iI;L£IS**1 ftlBMMb 

[IS** 4] fMI« f 7*-?-f >7A>e>Jj£3It**1 
Wiffl^b^E^^o 

[it** 5] h*m*TEtcft*a*-£t;M 
** 1 ommtitmyio 

[ii**6] jtmitotfTJvs.-oi-m-e&z&XMi 

[«*« 7 ] 3c*4$5 tf'SSKJ T» & 5 If** 1 0>I§8H b3£ 
[IS**8] 3E«W** f ^7->u^«»T**»l*»1 
[If** 9 ] i£JK 1= 43 \. » T&^£ SSB € =frr 5 ««# 

it ic J: v mm u v - torn £ o>ji*r3 
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Jififi^aSOJt^O. 7 S^T&SifSlSHbifcigtaA 1 

[at** i o ] mmibitrnvsif o . 7 £ sa. s sgB? 

Ott&tt It IZ <fc U tz v - h <DJ? 3 CDMtt £gBF«SJ T 

(DtJUItt Ct IC J: U 31 tB L tc v - r-^ <* <7)^<75ib^ £ * T 
StS**9OTiSo 

[if** 1 1 ] ««Mb*JW*ro«Mi« r 7;u-T- < 
A'e>j£5It**9Wifo 

Hi** 1 2 ] ttitfbftixtt js^am v— h *m * m 

< fL£fgic#fcIt** 9 <r>m o 
[11**1 3] »«<b:fc*4i>* f 7 7 >i'5 = 

ii**9tf>i§ 0 

[It** 1 4 ] ttSttftOTffiEJ* If** 9 O 
[Iff**1 5] «iSIS«(75SEE^T*5W**9<?) 

So 

[IS**i6] «*ia«**;l*ffi«ail:/5> h<D 

7 7 Jl'=r>i§T*3St** 9 <Df§ a 
[1***1 7] «»(c:*t»Ttt3C<cASt*-r*«t« 



8S3 gBT<7)t3i«tt tt IC <fc »J 9tU U fc v - K WJl * <^mi 

^gB^?^«#itic«fc»maufev- h^$<os<7)ib 

[IS**1 8] HufB^gBTCO^«IWtt(C«t»mtllUfc 
v- KD^$<^M5^g8ralT'COtI^ltlC J: *J31tt5 Ufc 

is- bmz<»m<»ikmti f o. i €S^.5is**i 7^ 

[It**1 9] 3SRSA*«lf£S3EST**H**1 7(0 

[it** 2 o] sAaftaixtfiSttfirfiftS. s*st>' 

7JHf>ro'>4<tfc2«T'*5If*ai 7(75^-So 
[0 0 0 1 ] 

•»JBv- h«?4A> &«-5iffl«Mb$ *iJfcS5fE^(C|«-r« 

*><DT';fc3o r?ca^ (/^-y*>^) j tit. 

if rtT'CO 2 ti(7)IS]3K-3iEn4 I m-^a■^@^3*3^.^T^S^i4 

^ pjgg* 6 u » * «fc o ym-\~ a u t«i * s ^* < 

[0 0 0 2] 

»HMb*tlfc*S5«« (structured col 
umn packing ) tt. ifS^^COftSW/cftW^gif 

«IMb3fe«ttt UTtt, ^K:Sl*$i*^2, 0 4 7, 4 4 4 
IClBK^n-S^^v K"7> • /N-y^r^^'S^lf-Sdc:^' 
T'#5o T*l^b (Stlfc) ?C«%J fctt.il 

^O^c«!|^lgB^* ^ S^.^^^ tS«««i:MUTii£« 

[0 0 0 3] jfl^b?t«1«!ioofijawitil15iJc: bXs fern 

lf-5Ci:**T**'5o Cl(OW4tt^ST&5 0 *1 

^b?ta^tt, ^^v- h*>£JF2A f v- h±T*^^[S] 
IC^ U5<t? sftJf^iPX Xy^X^XZ. <» : &M v - hl¥ $ 

sis] u Ttsrt r-mm r z - fc tc «t u $ n -s „ 
[0004] a»imr»iiMb3)s«i*(=*it*a»fsi«)- 
ob, a»«nasai*->- hRiB(D««witT**5o « 

ff#ii£atH-f -So v-hSSS7A-x-r>^ (38 

x) . x>.if^iDX-r«c:t^^/c^<^ll^coaSW« 
®«*I^!tlta^B* ^ «1e)♦^Tt^^o <ft<0««Wtta*l5c: U 
Ttt. v- h€fLro^ffllC3?fi««rJ:otCv- r-Sff 



fir & z. t vjKnmmz * < n * «r * o iz&nt § c: 

[Q 0 0 5] 

[ftW^JBStU J: 9 £T *1SS] TMES ti341M£ttlt>£ 

^ $ n * #\ b# t l Tft»a&*&# tco «t o s m-o *• 

*tf, £?Lfci§^ »f*« f i6JK(OBIS*3iEtl*«lRl*' 

[0006] &&w<r>mmu. i&yfommmzstbrt* 
[0 0 0 7] *^wwsu<7)paii. T 

[0 0 0 8] 

v- l-fi^S-Xli. h*m*ifc-f»lif*Wl' 

gtta-r -audits'- Kg^icfctNTSiSftffiai^i;. 
co*§ st * tf&n mmmiz ** ^ r a sb t- coasts n * 

zmmnu ^-t-mz <Dminss<r>*m<r>fi.x<Dmmtt 
it->- \~mz<Dm<Dik.mz&.#k&*)m>^mz titzttm 

t*%Zt ff'&m T'$U, * CD /c «> iZ tt S BB #*S34^ T- & 
ZZtZ&Mt-rZZtZJLtiiLtco ZtllZJ:*). 

zns -cits l fciSA^nr-cDttgg^^b tmmb-o^ 

43^ T55SS € ussr 3lt A* pJgS t 4 5 t tmw 
[0 0 0 9] dCO«imcc*^#. ift&{C*l« 

i§«^b3i£*»r*^T. me raSBrco««ttittcj:u 
Sttitv- hcop$co*j fcf rsgBF*1-e<mil«lttitir 

«t»;SfcHU/iv- hJ?£CDSJ CDib*A*0. 6£&x* 
L TS5IH r^gBfi*^SC0 2fSJ *f r«ff*£«*J C0ib^ 

a*o. 7 s^issTft^ct^^tatrsjfi^bJEJfi^? 
[ooi o] *fc»j«>«Miu:*c»T. *%Wi±. shbu: 




fcHST 5- 1 8 4 9 1 9 

* t * T * 8 SB * =t r * ««# It & Jf* -> - h *tf 4 ir 6 
«S«Hfl3t«»?*oT. HjIB^gBTCO««#ltlc«i: 

gtta u -> - h <nm z omm&mT-omi&tt it c «t 

»mitiUfc->- hJ|[?CO^<7)ib^*>*0. 6S^il/T 
tUIB^gBffl^^SCO 2 fg^jfij^a $ COib$* f 0 . 7 5 * 
it T- * -5 fg*M b35«% * ©tt * % fB IC * ^ T t/ j« 

[0 0 1 1 ] Mt^. aHBtcam^TttSlsafcSB 

* * r * mmtt it v - k *» e. js « b3E*^ 

T'Sot, BijI2^SB1?CO^^ltirj:»mffiL.fcv- h 
CDH $ ttS&ft SBIH! "? (OflWIf* It IC <fc »mtH L fc v - h 
^$CO*COJt*A' f 0. 6 ZMXZ tTHufB^gBtt**S 
CO2^»^S$cr>ib*^0. 7 5*j^T*Siffl^b3E 

[0012] (ffiBo>£«)-.ffiie r««#itt=J:»jaw 

l/ty- hJPc? (developed sheet thickness ) J t 
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•O^c0^c*4«igB«* < 'St^^*^iSc0ttJglc^LT 

«* * *lft -T 4 • «giJ-(b3t*44l 1 1) il i: X- % Z o 
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3fi5, 1 3-3I> rS^g^P-b^J 
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C=»ftiK£4fc«»$*lfMi £«S§-f£#iif7'P-t*T'<fc 
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*i£*I*^fr-b!:5#?HyP-fe*T-<&*o asmXtfjfcf**! 
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»B« tS^fiUlCPftf n5 d tifgr\,s a 

[0019] mm mmi tit. 

* UTJKBE»«)±SatfBE*«>T*4:»X«l»« 
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it »ms tns&mxommn umm torn® z 
e> miss* nfenawksc*^-? n*» ^ 
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B , ft « ? «>3Rtt» 1/ it - bm 3 <7>M#ft SBOT 

^^TcD^mufc^^itv- bmtnmtnitmz 

'&&J:Vn^&m2tltcii:m. IPSO. 6£i&;t5*>(D 
i: -f 5 i i: A'dZ^ T * » J , * 0) ;fc » tc B ft SB a'Sj&G T' * 
5. gP^^g6ffl^S<75 2fgJ*>^ig$<7)Jt***0. 7 

tefflU£ltftB'ftgBlCJil«U* UT^g6lCvQoTffi5tfit) 

®_LlCateii-a: b*0 €>tv^ UT2in«:a»SKJR-*f*«« 
(D*^® * f * tl IC «t igfln-f 5 A> b H E T P IC *J It -5 

It 1/ fc»Jg|§aMb3E*^l UTZ.ti$ T*3i® U /cte 
[0 0 2 2] 

[fiiSflJ] *l^l-(b3E*^B, -jsict;u5-^a. 
uB*5 i >u;*«<7)«l:9S:£gi8T';&3. -|¥<0^t^)S 

6 Big f*3 l=«Jg € WMJftCtt L.T*5^Si:UTMitlC 
[0023] 12 2 B, 11 <75A-A*glC>69 v- h$3i 

Lx<Dmm<r>mm$§»mz7f;T 0 zoms. a-a»b* 

^W^ic^ff-p^^^ UTBrSBv- K&^CDJIi:^ 
tOFalT'^SgglO+PalgBfilcts^T. SP-fev- h^FliSB 
•»<75^gB* 4 6Stti> t c4 3 ^gBfi:lw43^>Ti: e>tiT^5 0 HI 
3 (a) SU'113 (b) B, 12 1 COB-B^St/C-C 
Jgic>B5Bfffi*SW*^L x Z<»m-£;B-B%.tfc-Ci8i 

[0 0 2 4] 12 2^1/1^12 3 (a) 35 1>* (b) lr^5^,^ 
T> ^«^ll#lt$^^Tt^^ct^v- h<DB$l BtT'* 

* o it $ n r««w it ic <fc »j ^t±j l- 

*»ltW->- hff^J B, v- KO^FiBgB (agBW+H) 
CCS^f UTBTi IC «t »J L T>*^<D^gBlC H LTBT c 
lCJ:^mt)^i^T^,^-5 0 ««M It IC «fc 3g tJB U JS: M # It 
BfB^< B-/4f^(DJ:9*M---T^-v$^ 

u t«36 * n 5 * . vcpao^is b , sia^ttt « « 

^■T5'>* < 1 1> 2 o<75g^, 12 1 s 2 , 3 ( a ) ^t>* 
(b) lC^$n519iJlcMLTB'>*< tt,2oro7Jl- 
h («) £*SiJJoT#ata«fc7lCL*ltfttf*6# 

ST.alcoBTc £»£-r5 Jr^lCL* LTv- h^S 

t SffcS-aiJ3£L4^«fc-3lcT3fc»T-;fc£ 0 
[0 0 2 5 ] r^SBT<7)««^ It IC J:UlUiLfc->-h 

J5<*<7)5£j b (To - t) t uratirii:*^*^ 0 

T r^SB(04>F B 1<O^T(Otli«f*ltlC«i:^^aiU/:v- h 

m$<D%} b (t. -t) t Lx&t>tzttfmm% 0 



wv- (T« -t) a. ftsro+ra^ 

TCD««f*tt*>- hff^CDSfiP* (Ti -t) £*)WL 

T»EE3ttf t*tt¥iHb U . 8 SB £ *ia]a ?iqx«C«fc 
♦l*««f*itt=J:»miUU*:'>- h»S£*iHTS#» 

[0 0 2 6] *j8W#li, **«<Btti.*a«*f*0>T 

KttJMbXWN tceaa <* ft 3 tsggos isroisatfts 
Cli:€mUiL/co *«Wtt» ^ISSftfclii^SgBfc^L 

u *> feSS^gBtc* it itc «fc »mai u ?t -> - h)» 
*t 5 „ waift » L tz fewmm&tmm » 

Hfl«, 6> «>rME0>««tt » L fcSHB*MMb3MH* 

S«ffll/Tin5 T'jIjS U fcffi*?5Si*T<Bi4lie5efb* 

[0 0 2 7] rASlC*lt*flt«f*WlCJ:»Jatblx*:-> 

0. 6 £^*3j£S<*ft*:;si.\fcb*R £%-r**it«tti* 
Lfc»»»iMbfcJJM**itflw-*o cft^&se 

■?»t)tt> R= (Tc -t) / (T. -t) >0. 6 
££3<, *56WtCj^f*Te Xtf t <D*i*g£H3 (b) 
{c^T 0 1213 (b) lc#J^L;t<fc9£*^W::tt1--5T 
E 11, 03 (a) Kfld^U/cJ:?£&*M5S<D?ciSW:: 
i*-r5Tc-***tc^x«o »* b< tt, Ribll, 0. 

7 L< «0. 8 £Sil3o 

wi*, nraares r <*>2fgj ra»*s hj 

tt, S = 2 r/H<0. 7 5 t LT;£fS<* ft-So £<7)iS 
2 <Ogft*'ifrg*SS S A* 0 . 75?i^^lT 

1. 0lC5fittg?3J:?fcs i nft»lC»LTtt. Si 

ic f^u r □ -t * it 6 ft r n 5 mm * ee« l t tom b 

-r-5*>e.T'*»;^ UTS2 tC3(7) s i n fflJU^BBA^te 
^TA*Clft6^f*t;:-&?<7)A f $?£ IA*A*. IIL&IKAS 

[0028] *&wit. m^mntmwt^^L^ 



4SB8*P5 — 1 8 4 9 1 9 

mmT'&z 0 S7ii. sffif 2, ■ess4si^±s*ss 

[0 0 2 9] 0. 6 *SA5RfiiS^-r *J:5U:** 
9!0>fflaMb3S*1* * ft^f 5 -o<75^a^<7)3i »; ? * 

* o tg*£<7)g!S * « ffiffl S ft 5 CCftfc U T , 

^-flB«)»*l/t»ia»*a«UT. 0. 6«^jL5RiI 

*-^apib#ico. 7 5*atros**-r*aft(cfii3fe** 
[0 0 3 0] (SlitMS tfttttffl) siitsi 

H*SU/co ^ti, 3 0. 5 cm (1 2-f>?) rtlT'* 

»j * OT«rti=tttt* ftfctt<Wbfc*ttro^tt»*s b 

2 9 2 cm (1 1 5-T>^) X'&-otz 0 

KHa^ftkl/TttfflU, 5 4 kg/cm 2 (2 

2psia) W«a 7 Kffi*U*ixTt LTSettttWJKSBT 
9 5 ^;u%B^t£ U/co 

[0 0 3 1 ] JftKtMMkXaMT* 

»ffl7A-r-f >^**Ufco 3£*4^li^3 5 0 m 2 / 

4 5 L/T 1 1 1«7ESi?S-o$ 2 o<OB5 

[0 0 3 2] 2*I<7>3cJS$|£|it&Lfco ilft6«^*^ 
#§lM#§2i:Sit5, 3E«^##1 tt> 
6 miS $ ft T ^ « Wttft lt*»ffllWb3t*« t L * 
LT0. 5 7©Rttt*l/ft. 2B*a«© 
<WMb-jfc«4*?*»K iUTO. 8 5<7)Rlt$*-r-5 J: 

t=«Jf L fc 0 1 St>'S^ 2 Pi* 1 1> 0 . 4 8 
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P« (lb/ft 3 ) 
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At =iSBi®« (ft 2 ) 

[0 0 3 4]E14li. 3EJ«*»*1 (C»LT, CVICM 
T-5 H E T P 7ktfEEl]f&T (*tt-f>^/f t) «rn 
•?H,fc«7?*3„ ^<7)^*S!^(7)3E«i8!lli. 0. 
0 4 5 m/s (0. 1 5 f t/s) *«<OC VlStCfci,* 




Tt£gg#*S L- < £ »K i^7BHETP^CV=0. 0 
4 5m/s (0. 1 5 f t/s) tC43lt* 2 9. 2mm 
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